3.5) IMAGE ComPRESSION
The DCT lies at the heort r)‘ modem compression '|'2C|rv\icylms -{w images and amdio (e.g. JPEG, mPEG).

For images, we have a 2-d gnd & pivel values (greyscale of colow infensities), 50 we will noed the
2-d DCT. This is smply the I-d DCT applied in o dimensions, one oftes the otha

| let X (x) be the modvx dy pixek vabuss
_Ul - Fist opply the DCT o the x-direction:
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ie. the 2-4 DCT .%fa matix X is VY= C'XC,

Example - findl the 2-d DCT df the data
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B follows thot tha inee fansforn s X = C,YCI"
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In othes wodds, the Yuy are interpoladion cefficiaits § a 2-d tigenomatic  poly nomial
Fn()(/iﬂ) = %%(Z:_b}j“ Iy OOS(I)() CO.S{I(D)

'for nodas (s(;,fji) 9iv~en L\ﬂ )(j = %(3_,!4)' y; = 3_’\'\(‘,_’,4)'

Example - The interpoladhon fuchion for the- previows exomple is

Ph(\(lj) = 3{ .;- Yoo + ;I%"jol ws{,() +4 ]!r',_\jm CoS‘(Zx) + fl;_'jw Cor[Zx)
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= :f; + #Ecos(Zx) + ilT-{r.os(Zg) - z'cas(?x)c.os(?:,).
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So o, this process is fu.u:, revegible and requiires the same amount J( Hmae (om n¥a matrix)

The reason the DCT is wed is because it fends o concentrate the infamakon in o image indo

the W-l&ﬁ & the matix Y. — The human vrual system is more sensitive 4o Hhewe loy spodial
-frequmcjes.

Basic TPEG
Ve 25) o D-bidr
~In o grawyscale image each pixel is represented by an integer in (0,25s].

g Chx Ll region requres 8(64*) = 2"= 37k Lis § dato.
- first subtract (28 fom each pixel to centre amwnd 0.
-Apply DCT 4 each $%8 block o pixels:
X = Y=GXCs.
(shU fully invartible)

= To compress,

() Round Y o neasest il\ieger.



(2) Arely o “lov -poss fiHe e.q set Yug=0 for kel 2 8 — halves rtorage.
This reducer stomge requirements while maintaining c’ua“u\ﬁv*e visual aspectr & the block

Remorks -

nexd fime

- A more soplishicaled approoch ir fo use “Hilbert quaktizadion” rathes +han lou-posr filtesing.

- Too mudy compression leads to Hode artefacts.

- Although sound compression is oy d, it is hader because the eos is more tensitie fo block
artefacts.

 MPEE user o modified DCT whoe blocks can overfop.
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